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(g) Data message communication in digital cellular radio telephone system. 



@ A cellular radio telephone system which can 
halt transmission and reception of a data mes- 
sage in the event of detection of degradation of 
the circuit quality regardless of whether or not a 
hand-over command is generated comprises a 
decoder (17) comparing the bit enror rate of a 
data message signal on a radio circuit between 
a data temriinal (10) and a base station (3) with a 
predetermined threshold, and a central pro- 
cessor unit (18) generating an instruction signal 
Instructing to halt transmission of the data mes- 
sage from the data tenninal (10) when the bit 
error rate Is larger than the threshold, but 
generating an instruction signal instructing to 
restart transmission of the data message from 
the data terminal (10) when the bit en-or rate 
becomes smaller than the threshold. 
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BACKGROUND OF THE INVENTION 

This invention relates to a digital cellular radio tel- 
ephone system which enables data message commu- 
nication by an apparatus such as a facsimile appara- 
tus (FAX). 

In a cellular radio telephone system used hitherto 
to enable this kind of data message communication, 
transmission of a data message from a mobile termi- 
nal station of a calling subscriber can be halted in re- 
sponse to the generation of a hand-over command (a 
command generated so as to change a base station 
(a cell) of a called subscriber receiving the data mes- 
sage from the mobile terminal station of the calling 
subscriber), so that, as soon as this command is re- 
ceived, the transmission of the data message from 
the mobile terminal station of the calling subscriber 
can be immediately halted. 

Fig. 3 schematically shows the structure of such 
a prior art cellular radio telephone system that en- 
ables the desired data message communication, 

Referring to Flg,3. the prior art cellular radio tel- 
ephone system includes a mobile terminal station 1, 
a data terminal 2 connected to the mobile terminal 
station 1, a plurality of base stations 3 and 4 partici- 
pating in the radio communication with the mobile ter- 
minal station 1, a base station controller 5 controlling 
the plural base stations 3 and 4, a public telecommu- 
nication circuit network 6 to which the base station 
controller 5 is connected, and another data terminal 
7 connected to the public telecommunication circuit 
network 6. When degradation of the quality of the cir- 
cuit extending from, for example, the base station 3 
is detected, and the hand-over is required, the hand- 
over command is sent to the mobile terminal station 
1 from the base station 3. As soon as the mobile ter- 
minal station 1 receives this hand-over command 
from the base station 3, the data terminal 2 is instruct- 
ed from the mobile terminal station 1 to halt transmis- 
sion of a data message. Also, at the time of sending 
the hand-over command to the mobile terminal sta- 
tion 1 from the base station 3, the base station 3 in- 
structs through the base station controller 5 to halt 
the transmission of the data message to the data ter- 
minal 7 connected to the public telecommunication 
circuit network 6. After the hand-over is completed, 
the transmission of the data message can be restart- 
ed by activating a data message transmission restart 
command. 

However, in the case of the prior art cellular radio 
telephone system, transmission and reception of a 
data message by the data terminal connected to the 
mobile terminal station cannot be halted even in the 
event of detection of degradation of the circuit quality 
unless the hand-over command is generated from the 
associated base station. Therefore, the prior art cel- 
lular radio telephone system has had the problem that 
the data message communication must be continued 



under the situation where the circuit quality is degrad- 
ed. 

SUMMARY OF THE INVENTION 

5 

With a view to solve such a prior art problem, it 
is an object of the present invention to provide a digital 
cellular radio telephone system which can halt trans- 
mission and reception of a data message in the event 

10 of detection of degradation of the circuit quality re- 
gardless of whether or not the hand-over command 
is generated. 

The present invention which attains the above 
object provides a digital cellular radio telephone sys- 

15 tem in which a data terminal is connected to a mobile 
terminal station to make data communication with a 
base station, comprising: 

a decoder comparing the bit error rate of a data 
message signal on a radio circuit between the data 

20 terminal and the base station with a predetermined 
threshold; and 

a central processor unit generating an instruc- 
tion signal instructing to halt transmission of a data 
message from the data terminal when the bit error 

25 rate is larger than the threshold, but generating an in- 
struction signal instructing to restart transmission of 
the data message from the data terminal when the bit 
error rate becomes smaller than the threshold. 

Therefore, according to the present invention, 

30 the mobile terminal station monitors to detect degra- 
dation of the circuit quality by comparing the bit error 
rate with a predetermined threshold without the need 
for application of the hand-over command between 
the base station an|J the mobile terminal station, so 

35 that transmission of a data message between the mo- 
bile terminal station and the connected data terminal 
can be permitted and halted as desired under control 
of the central processor unit disposed in the mobile 
terminal station. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a schematic block diagram showing the 
structure of a mobile terminal station connected to a 
45 data terminal in an embodiment of the digital cellular 
radio telephone system according to the present in- 
vention. 

Figs,2A and 28 are timing charts of operation of 
the digital cellular radio telephone system of the pres- 
50 ent invention shown in Fig.1 in the data transmission 
and reception modes respectively. 

Fig. 3 is a schematic block diagram showing the 
arrangement of a prior art cellular radio telephone 
system. 

55 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A preferred embodiment of the digital cellular ra- 
dio telephone system according to the present inven- 
tion will now be described by reference to Fig.1 and 
Figs.2A and 2B. 

Fig.1 shows schematically the structure of a mo- 
bile terminal station connected to a data terminal in 
the digital cellular radio telephone system embodying 
the present invention, and this digital cellular radio tel- 
ephone system is of the TDMA (time division multi- 
plex) type. Referring to Fig.1 . the reference numerals 
1 0 and 11 designate the data terminal and the mobile 
terminal station connected to the data terminal 10, re- 
spectively. 

The mobile terminal station 11 includes a trans- 
mitter 12 transmitting radio wave toward a base sta- 
tion (not shown), a modulator 13 modulating an input 
signal to be applied to the transmitter 12, an encoder 
14 encoding a data message supplied from the data 
terminal 10, a receiver 15 receiving radio wave trans- 
mitted from the base station, a demodulator 16 de- 
modulating a modulated signal received by the re- 
ceiver 1 5, and a decoder 1 7 decoding the demodulat- 
ed signal appearing from the demodulator 16. The 
mobile terminal station 11 further includes a central 
processor unit (referred to hereinafter as a CPU) 18 
controlling the operation of the mobile terminal sta- 
tion 11, and a data terminal interface (l/F) 19 acting 
as a data interface between the data terminal 10 and 
the mobile terminal station 11. 

In the mobile terminal station 11 having the struc- 
ture shown in Fig.1, the transmitter 12 and the receiv- 
er 15 do not simultaneously operate. Therefore, a sin- 
gle antenna 20 is switched over to operate as a trans- 
mitting antenna in the signal transmission mode and 
as a receiving antenna in the signal reception mode. 
The encoder 14 encodes a digital speech signal or a 
digital message signal to be transmitted to a mating 
station, that is. the base station, so that a bit error, if 
any, can be corrected at the time of decoding the 
transmitted data signal by a decoder in the base sta- 
tion. This encoded data signal is subjected to digital 
modulation by the modulator 1 3, and the output signal 
of the modulator 13 is then transmitted in a burst 
transmission mode (a mode of signal transmission in 
a predetermined constant period only) from the trans- 
mitter 12. 

On the other hand, a radio signal received in a 
burst reception mode (a mode of signal reception in a 
predetermined constant period only) by the receiver 
1 5 is subjected to digital demodulation by the demod- 
ulator 1 6, and the output signal of the demodulator 16 
is then decoded by the decoder 17 into the original 
digital speech signal or data message signal. The 
data terminal interface 19 has a data communication 
function so as to carry out data message transmis- 



sion and reception t>etween it and the data terminal 
10. 

In the embodiment of the digital cellular radio tel- 
ephone system according to the present invention. 
5 the decoder 17 compares the bit error rate (the error 
rate of data bits due to signal transmission and recep- 
tion on the radio circuit) with the predetermined 
threshold. 

The manner of communication between a base 

10 station and the digital cellular radio telephone system 
of the present invention will now be described by ref- 
erence to Figs.2A and 28. 

When the data terminal 10 is in its transmission 
mode, the mobile terminal station 11 continuously 

15 monitors the quality of the radio circuit by computing 
the bit error rate. That is, the threshold of the radio 
circuit quality estimated to cause generation of a bit 
error when the data message signal is decoded by 
the decoder in the base station is compared with the 

20 bit error rate by the mobile terminal station 11 so as 
to monitor the quality of the radio circuit. As soon as 
the bit error rate exceeds the predetermined thresh- 
old at time t1 as shown in Fig.2A, the CPU 1 8 applies 
an instruction signal through the data terminal inter- 

25 face 19 to the data terminal 10 to turn off the trans- 
mission mode from the on state, thereby halting 
transmission of the data message from the data ter- 
minal 10. However in this case, dummy data (data 
generated so as to detect halting of data message 

30 transmission to the base station) is generated from 
the encoder 14 so as not to halt the data message 
transmission from the transmitter 12 tpward the base 
station. 

After the data ^nessage transmission is halted at 

35 time t1. the b\i error rate becomes smaller than the 
predetermined threshold at time t2 to indicate that the 
circuit quality is now restored, and the CPU 18 in- 
structs the data terminal 1 0 to restart transmission of 
the data message. 

40 On the other hand, when the circuit quality is de- 

graded while the data terminal 10 is placed in its re- 
ception mode, transmission of a received data mes- 
sage from the base station is halted attime t3, and the 
data message is replaced by dummy data, as shown 

45 in Fig. 28, Therefore, on the basis of appearance and 
disappearance of the dummy data, the times of halt- 
ing and restarting transmission of the received data 
message from the base station are detected. In the 
digital cellular radio telephone system embodying the 

50 present invention, the decoder 17 detects the tinr»es 
of halting and restarting transmission of the received 
data message from the base station. According to the 
result of detection, by the decoder 17. of the tinrtes of 
halting and restarting reception of the data message. 

55 the CPU 18 instructs the data terminal 10 to halt or 
restart receiving the data message from the base sta- 
tion. 

The operation similar to that descrifc>ed above is 
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carried out on the side of the base station too, so that 
data message transmission and reception by the data 
terminal is halted and restarted under control by the 
base station controller. 

It will be apparent from the foregoing description s 
of the embodiment of the digital cellular radio tele- 
phone system of the present invention that transmis- 
sion and reception of a data message by a data ter- 
minal connected to a mobile terminal station can be 
halted in the event of detection of degradation of the io 
circuit quality regardless of whether or not the hand- 
over command generated from a base station is ap- 
plied to the mobile terminal station, so that the data 
message transmission and reception by the data ter- 
minal can be retarted as soon as the circuit quality Is is 
restored. 



Claims 

20 

1. A digital cellular radio telephone system in which 
a data terminal (10) is connected to a mobile ter- 
minal station (11) to make data communication 
with a base station (3), comprising: 

a decoder (17) comparing the bit error rate 25 
of a data message signal on a radio circuit be- 
tween said data terminal (10) and said base sta- 
tion with a predetermined threshold; and 

a central processor unit (18) generating an 
instruction signal instructing to halt transmission 30 
of a data message from said data terminal (10) 
when said bit error rate ia larger than said thresh- 
old, but generating an instruction signal Instruct- 
ing to restart transmission of the data message 
from said data terminal (10) when said bit error 35 
rate becomes smaller than said threshold. 

2. A digital cellular radio telephone system accord- 
ing to Claim 1 , wherein, when transmission of the 
data message from said data terminal (10) is halt- 40 
ed, said decoder (17) generates dummy data to 

be transmitted toward said base station (3) to in- 
dicate degradation of the quality of said radio cir- 
cuit. 
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FIG. I 
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